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Description 

METHOD AND COUPOSinON FOR LASER-MARWMQ 

The present Invention relates to a mathod for effecting a Wack marking by means of laser beams having 
wavelengths feAig to the far Infrared region and to a marking composition suitable for providing the marking 
5 by this method. 

Lassr-markfrig is a technique for marking a mark, bar bord, Image and the Bee by means of laser beams on 
the surface of a metal, ceramic, M0h molecular weight organic material or the Bee, and recently It has 
industrially been utilized In a wide range because of being non-contact, fast In marking rate and easy to 
automate and to control processes. 

10 In laser-marking the marking is effected by exposing the surface of objects to laser beams, utilizing (1) the 
changing of surface condition (roughening or concaving) by the etching of the exposed pert, (2)the changing 
caused by the decoloration or cflsootoratton of coloring agent present In the exposed part (see, for tatance, 
Japanese Laid-Open Patent AppfcaUon No. 155493/85 and U.S. Patent 4401792) or (3) the changing of the 
exposed part due to the decomposition of a laser absorbing substar)ce<ontaining high molecular weight 

15 organic material (such, for Instance, as material hard to provide a marking only by laser, such as poiyolefin 
resin) (see, for Instance, U.& Patent 4578329). 

However, the method of (1) entails the defect that the contrast between the exposed part and the 
unexposed part to laser beams Is weak that a high energy of laser beam radiation Is necessary fa- proving a 
clear mark, the method of (2) thai because of the restriction on usable coloring agents, the color of the 

2D substrate Is limited or because of lower heat resistance of the coloring agent the whole substrate tends to be 
dlsdored to the same color In the laser beam exposed pert and the method of (3) that usable high molecular 
weight organic materials are limited (surface roughening alone takes place In other high molecular weight 
organic materials without causing decomposition enough for marking and hence, marking is rendered 
unclear). 

25 Further, a method for marking a high molecular weight organic material containing a pigment and/or 
por/mer-eoUftls dyestuff by means of laser beams having wavelengths faffing in the near-uftravtdet region 
and/or vtejb te and/or near-infrared region Is <fisdosed in Japanese Laid-Open Patent Appfcafion KOKAI 
No. 192737/86. However, Wgh output laser devices usable in this method are higher In costs as well as In 
running costs and what Is more, by this method it is Impossfbie to provide a clear and highly visible black 

30 marking. 

In such situations, the Instant inventors studied strenuously, in consequence of which they found that 
objects comprising a composition containing a non-black Inorganic lead compound and a resin can readily 
provide a clear and highly vis&le black marking only by exposing Its surface to laser beams having 
wavelengths falQng in the far Infrared region, that because of excellent heat resistance of the teed compound 

36 the objects are hardly dlsclored to black by heating, and that because of non-black of the toad compound the 
bjects can be colored In an optional color with coloring agents. They also fbwd that when at least one 
compound, which functions as a sensitizer, selected from Inorganic boric acid compounds, Inorganic 
phosphoric add compounds and inorganic sill do acid compounds together with the non-blade Inorganic lead 
compound are Incorporated in the resin, a dear and highly visible bteck marking Is provided even by a lower 

40 energy of laser beam radiation. 

Thus, eccoofng to the present Invention there are provided a laser marking method characterized by 
proving a marking by exposing the surface of objects comprising a composition containing a non-black 
Inorganic lead compound and a resfn to laser beams having wavelengths falling In the far infrared region and a 
laser-marking composition characterized by comprising a non-black inorganfo lead compound, a resin and at 

45 least one compound selected from Inorganic boric acid compounds, Inorganic phosphoric add compounds 
and Inorganic afficlc add compounds. 

For the laser used In the present Invention It is suffteient to radiate laser beams havkig wavelengths falling In 
the far Infrared region and there are cited, for Instance, a carbon cfioxtde gas laser, carbon monoxide laser, 
semiconductor laser and the Hke, and usually those which are 5 to 15 micrometers In wavelength and 

50 preferably those which are 8 to 12 micrometers fai wavelength, are employed. Particularly carbon dioxide gas 
lasers with the wavelength of 106 micrometers, such as Transversely Excited Atmospheric Pressure (TEA) 
type carbon dioxide gas laser and scanning type (continuously osdllating or pulse osdllating) carbon dioxide 
gas laser, are more preferred. As the devices there are cited, for instance, devices which are capable of laser 
beam radiation 1 to 200 times/sea In a pUse duration time of 0.1 to 10 microseconds at 0.5 to 20 Joule/pulse 

55 output for the TEA type carbon dioxide gas laser and devices which are OS to 20000 W In output and 2 to 10 
kHz In pulse interval in the case of pulse osdOation for the scanning type (continuously osdllating or pulse 
oscillating) carbon dioxide gas laser. 

As the Inorganfo lead compound used In the present invention there are cited, for Instance, iead sulfate, 
basic lead sulfate, lead sulfite, basic lead sulfite, lead phosphite, basic lead phosphite, lead hydroxide, lead 

$0 carbonate, baste lead carbonate, lead nftrale, lead chloride, lead subcarbonate, lead titanate, lead zirconate, 
lead chromate, basic lead chromate, lead tungstate, lead type glass and the Ske, and these compounds may 
contain crystal water. Further, these may be used each singly or In admixture of 2 members or more or as 
coprecipitates or complex salts. Moreover, of these, basic lead phosphite, basic lead sulfite and basic lead 
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carbonate are preferable In terms of good Mack vfetofity. 

Aa the composition containing the non-Mack Inorganic lead compound end the resin used in the present 
Invention there ere cited, for instance, a molding material, coating composition and the Ike obtained by 
incorporating the Inorganic lead compound into the resin. Furthermore, as the objects comprising tils 
composition there are cited, tor hstamx, shaped articles obtained by m^ 5 
obtained by coating end drying or curing said coating composition. 

The content of the inorganic lee^ kind and use 

of said composition, but It la usually oontalned to the range of 2 to 95 <Vb by weight in the objects (such as 
ehapedartk^ and fQn») comprising saktoon^^ 

toSOQfrbyweigmkiterTOcfprtMdingad 10 
of physical properties as shaped artides or coated products. 

As the inorganic boric acid compound used as the sensitizer for laser beams there are cited, for Instance, 
zfnc borate, aluminum borate, ammonium borate, manganese borate, magnesium borate, Ithium borate, 
copper borate, cobalt borate, sodium borate, calcJum borate, potassium bora^ 

glass, magnesium metaborate, sodfum metaborate, Sthfcim inelaborate, calcium metaborate and the like, and 15 
particularly zinc borate, caldum borate, sodium metaborate and boric acid type glass are more preferred. 

As the Inorganic phosphoric acid compound there are cfted, for instance, zhc phosphate, aluminum 
phosphate, ammonium phosphate, monomanganese phosphate, dfmanganese phosphate, trimaiganese 
phosphate, monomagneskim phosphate, dtmagne^um phosphate, trfmagnesium phosphate, ferric phos- 
phate, cuprfc phosphate, titanium phosphate, cobalt phosphate, monosodfum phosphate, dbodfam 20 
phosphate, trisodfcm phosphate, zirconium phosphate, strontium phosphate, monocaldum phosphate, 
cScalcium phosphate, trfcatefctm phosphate, cadmium phosphate, nickel phosphate, barium phosphate, Bthium 
phosphate, ammonium manganese phosphate, ammonium cobalt phosphate, potassium metaphosphate^ 
socfium metaphosphate, llthiLBn metaphosphate, barium metaphosphate, caJdun metaphosphate, tin 
metaphosphate. phosphoric acid type glass and the Bks, and particularly zinc phosphate, dlmagneslum 25 
phosphate, trfmagnesium phosphate, dteafcium phosphate, ammonium phosphate and phosphoric add type 
glass are mora preferred. 

As the inorganic silicic acid compound there are cfted silica, aluminum sSlcatee (such as kaolin, day, 
bentonite, mica and the lice), silicates of alkali metal and alkaline earth metal oxides (such as asbestos, tato t 
calcium silicate and the like), afflca type glass and the like, and particularly siBca. kaolin, day, mica, asbestos, so 
calcium sfficata and silica type glass are more preferred. 

Further, these inorganic boric add compounds, Inorganic phosphoric add compounds and inorganic sQidc 
acid compounds may contain crystal water and moreover, they may form complex salts. Not only that but 
these inorganic boric add compounds, inorganic phosphoric acid compoimds and inorganic sffidc add 
compounds may be used each singly or in admixture of 2 members or more. 35 

For the content of these inorganic boric acid compound, Inorganic phosphoric acid compound and 
toorganfo sfflcto add compound they are usually contained in amounts of 2 <H> by weight or more In objects 
(such as shaped articles and films) comprising the composition containing the non-black Inorganic lead 
compound, and the total content of them and the frrcrganlc lead compound tails In the range of £6 
or less. Particularly the content of said compounds should preferably fell in the range of 5 to 50 <to by weight, 40 
and the total content of thorn and the inorganic lead compound should faO In the range of 70% by weight or 
less In terms of proving a dear and highly visible black maridng and of causing a less lowering of physical 
properties as shaped articles or coated products. 

Further, these inorganic lead compound, inorganic boric acid compound, inorganic phosphoric add 
compound and Inorganic sflicfc add compound may also be subjected to surface-treatment with fatty add 45 
metal salts or a copping agent of silicon derivative, titenous derivative or aluminous derivative. . 

in the present Invention the prindpfe of discoloration to black b not based on the carbonization of the 
organio material and hence, no BmHatfons are imposed on resins usable for obtaining the composition 
containing the non-Mack inorganic lead compound. 

As the resin used for the molding materia] there are cited, for instance, thermoplastic resins and 50 
thermo-setting resins capable of extrusion molding, transfer molding, Injection molding, blow molding, cast 
moCdlhg, press molding, tape molding end the like. Examples of such thermoplastic resins are polyolefinlc 
resins, vinyl chloride type resins, poiystyranic resins, saytonltrUe/butadtene/styrene type resins, acrylic 
resins, polyvinyl aicohd type resins, polyester type resins, polycarbonate type resins, pdyacetal type resins, 
polypbenyfene sulfide type resins, potyether type resins, pofyamfde type resins, poiytmkte type resins, fluorine 55 
type resins and the like* and examples of such thermo-setting resins are epoxy type resins, phenolic resins, 
amino resins, polyester type resins, pofyether type resins, acrySc resins, dtaliyi phthalate type resins, urethanio 
resins, anlfine type resins, furan type resins, pofyfmWe type resins, siDoone type resfris, fluorine type resins and 
the Eke. These may be used singly or by mixing or copolymerfzing 2 members or more. 

The resin used for the coating composition Is not specifically limited for its kind, and it is sufficient to be eo 
capable of brush coating, spray coating, dip coating, gravure coating, doctor coating, refl coating, electrostatic 
coating, powder coating, transferring, printing and the Ilka. To Qustrete for every curing form, as normal 
ten^jerature curing type coating resins, resins 
there are dted oil varnish, bo9ed oil, shellac ceflulosfc resins, phenolic resins, aikyd type resins, amino resins, 
xylene resins, toluene resins, vinyl chloride type resins, vinyfldene chloride type resins, vinyl acetate type 55 
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resins, potystyrenfo resins, vlnyfbutyral type resins, acryfic resins, cBalfyi phthalate type resins, epoxy type 
resins, urethanfc resins, polyester type resins, polyether type resins, aniline type resins, funan type resins 
pofyimtde type resins, slUoone type resins, fluorine type resins and the like, and as photo-curing type resfris 
and electron beam curing type resins ttiere are cited polyvinyl clnnamtc add ester type resins, polyvinyl 

s benzafacetophenone type resins, polyvinyl styrylpyrfcfine type resins, polyvinyl anttval type resins, unsaturated 
polyester type resins, acrytafed of, acrytated alkyd type restos, acrytated polyester type resins, acrytated 
pofyether type resfcs, aoryfetted epoxy type resins, acryteted polyurethane type resins, aciyiic resfcta/acryiated 
splrane fpe resins, acrytated silicone type resins, acrytated fluorine type resins, pojythlol type resins and 
macromers, ofigomers and monomers of cation polymerization type epoxy type resins. These may be used 

10 cfingly or by mixing or oopotymerlztog 2 members or more. 

Further, acfitives or solvents may optionally be added to the resins used for the molding materia! and costing 
composition. As the adcfitfvrc there may 

molding or resin coating, such as curing agent (such as amine type curing agent, acid anhydride type curing 
agent peroxide type curtig agent and the fee), deslccant (such as cobalt naphthenate, calcium naphthertate 

15 and the Oce), cross-finking agent photo-initiator (such as the acetophenone type, benzophenone type, 
Mtehfer's ketone type, benzyl type, benzoin type, thtoxanthone type and the ffce), photo-sensltizer (such as 
the butyiamfnetype, triethylamine, dlethylaminoethyimethacryfate and the like), polymerization inh&itor (such 
as hydroqulnooe, benzoqulnone and sodium carbarmate type compound and the tike), dispersant (such as 
metallic soap, surface active agent and the ilke), flowabllity controller (such as metafile soap, bentonite, 

20 polymerized oil, sodium alginate, casein, aerosi, organbe type-Inorganic type fine particles and the See), 
precipitation preventer (such as lecithin and the like), flame retardant (such as antimony trfoxide, phosphate 
ester, chlorine typebromfne type flame retardant ard the ike), lubricant or mold releasing agent (such as 
paraffinte wax, poiyethyfenlc wax, montan wax, fatty acid, fatty acid amide, fatty acid ester, aKph&tfc alcohol, 
partial ester of fatty acid and potyhydric alcohol, surface active agent, si&cone type compound, fluorine type 

25 compound and the like), plasticizer (such as phthalte acid derivative, adSpfo add derivative, sebacic add 
derivative, trimefitic acid derivative, epoxy derivative, fatty acid derivative, organic phosphoric acid derivative 
and the lBce), stabifizer (such as metallic soap, organotin type, phosphtts ester type compound and the like), 
antioxidant (such as naphthyiamine type, dlphenylamlne type, qulnoline type, phenol type and phosphite ester 
type compounds and the like), ultraviolet absorber (such as sallcyfic acid derivative, benzophenone type, 

30 benzol rtazote type and hindered amine type compounds and the like), reinforcing agent (such as glass fiber, 
carbon fiber, ceramic fiber or whisker and the like) and coloring agent (such as Inorganic pigment, organic 
pigment, dyestuff and the like). 

In order to obtain a composition comprising a non-black Inorganic lead compound and a resin and optionally 
at least one compound selected from Inorganic boric acid compounds, Inorganic phosphoric acid compounds 

35 and inorganic silicic acid compounds, additives, solvents and the like it 19 sufficient to mix them in an optional 
manner. In the case, however, of using 2 or more Inorganic lead compounds and In the case of Joint use of at 
(east one compound selected from Inorganic boric add compounds, Inorganic phosphoric acid compounds 
and inorganic sfficic acid compounds, they should preferably be used a9 a mixture obtained by unformty 
premixjng Ihem. Such a mixture can reacHy be prepared by mechanical mbdng methods using a ball mil, 

40 vibration mOJ, attrfter, roll mill, high speed mixer and the like or by chemical or physical mixing methods, such 
as copredpi tation method, microcapsiaation method, chemical vapor deposition method, physical vapor 
deposition method and the like. 

As the method for iaser-maridng there are cited, for Instance, a method of scanning a laser beam on the 
surface of objects by making it a spot of a suitable size, a method of exposing the surface of objects to a 

45 rectangular laser beam through a mask by cutting it off ki an Intended mark form as is the case with the TEA 
type carbon cSoxide gas laser and the Sea. 

As examples of objects being the subject matter of marking by the method for Iaser-maridng according to 
the present Invention there are cited electron parts, such as condensor, chip resistor, inductor, IC and the like; 
electric parts, such as connector, case print circuit board and the ike; products provided usually with 

GO markings such as electric wire, key top, sheet machine part housing for electric products, note, card and the 
like; articles being so small that they are tncapabte of marking by transferring or the Dke; small articles for 
which ft Is necessary to provide a highly precise marking, such as bar cord, and the ike. 

in order to cany out the laser-marking method of the present invention it Is sufficient to form the surface of 
the marking-intended portion of the composition amf expose ft to laser beanw having wavelengths failing h 

55 far infrared region for maridng by such a method as using the composition containing the non-black Inorganic 
lead compound and resin as all or a part of the object or coating the composition on the surface of the object 
or printing or coating the composition or forming its multBayer on a part of the surface of the object or sticking 
tape made of the composition to the surface of the object. According to the present Invention ft Is possible to 
provide a highly sensitive and highly vis&le black maridng merely by exposure to laser beams. 

€0 WHh the reference to Examples and Comparison Examples the present invention will be xpiained in more 
detail hereinafter. In this connection, please note that part appearing throughout examples Is part by weight in 
afl instances. 
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Example 1 



BisphenolF type epoxy 18 parts 

resin (epoxy equivalent 6 
180) 

Acid anhydride type 15 parts 

curing agent (acid 
anhydride equivalent 

166) 10 

Curing accelerator 0.4 parts 

(benzykfimefthytemJne) 

Basic lead phosphite 50 parts 

16 

The epoxy resin composition of said recipe was uniformly mfaced by means of 3 rot-mlS at normal 
temperature thereby a molding material was obtsfred. It was cast 5 mm thick between 2 glass sheets coated 
with a moid releasing agent and then it was cured at condttkxiacf80*Cfbr.5hoursandthen160 B Cfor5lK)U^ 
thereby white testpieoes were obtained. Then, these testptecea were exposed to 1 piise of each of laser 
beams being 2 Jouie/cm 2 and 4 Joule/cm 1 In radiatton energy through apredeft^ 20 
type carbon dioxide gas laser (wavelength about 106 n^crometere). The results were shown fat TaMe-1. 

Example 2 

White testpieces were obtained h ike manner as In Example 1 except that 25 pato 
and 25 parts of dirnagrteslum phosphate (containing crystal water) were used Instead cf 50 parts of baste lead 25 
phosphite, and then they were Bcewfse exposed to laser beams. The results were shown in Tabfe-1. 

Example 3 

White testpieces were obtained or [See manner as In Example 1 except that 4 parts of basic lead phosphite 
and 4 parts of mica were used fristead of 50 parts of basic lead phosphtte, and then theywerefikewise exposed 90 
to laser beams. The results were shown in Table-1. 

Comparison Example 1 

White testpieces were obtained In like manner as In Example 1 except that 50 parts of zinc ph06phate was 
used Instead of 50 parts of basic lead phosphite, and then they were Scawfse exposed to laser beams. The 35 
results were shown in Table-1. 
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Example 4 

Dtacrytate of 95 parts 

polyethylene glycol with 
molecular weight 800 

Photo-Initiator 5 parts 

(afpha-hydroxyisobu- 4$ 
tytphenone) 

Basic lead sulphite 25 parts 

Zinc phosphate (not 100 parts 



containing crystal 
wafer) 



SO 



The composition of said recipe was uniformly mixed In a vibration mill thereby a coating composition was 
obtained. It was coated 70 micrometer thick on a glass plate by means ot bar coatBr, and then it was cured by 
exposing to about 500 moule/cm 2 of ultraviolet rays by means of high pressure mercury lamp thereby white 65 
testpieces were obtained. Then they were exposed to the TEA type carbon dioxide gas laser (wavelength 
about 10.6 micrometers) In ike manner as In Example 1. The results were shown in Table-1.) 

Example 5 

White testpieces wbtb obtained In Ska manner as In Example 4 except that 80 parts of basic lead suiflte and 60 
40 parts of calcium borate (not containing crystal water) were used Instead of 25 parts of basic lead sulfite and 
25 parts of zfnc phosphate (not containing crystal water), and then they were likewise exposed to laser beams. 
The results were shown in Table-1. 
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Example 6 

White testpleces were obtained in nice manner as In Example 4 except thai 60 parts of basic toad sulfite and 
40 parts of sodium inelaborate (containing crystal water) ware used Instead of 25 parts of basic lead sulfite and 
25part of zinc phosphate (not c^ntaln^ aystaJ water), aruj then they were likewise exposed to laser beams. 
5 The results were shown tn Table-1. 

Example 7 

White testpfeces were obtained In (ike manner as in Example 4 except thai 160 parts of tead hydrotfde and 
50 parts of kaolne (not containing cry^ 
10 of zinc phosphate (not containing crystal water)* and then they were Bkewtee exposed to laser beams. The 
results were shown in Tabte-1. 

Example 8 

White testpfeces were obtained ki like manner as In Example 4 except that 200 parts of basic lead sulfite and 
15 50 parts of ammonium phosphate (containing crystal water) were used fistead of 25 parts of besfc lead sulfite 
and 25 parts off zinc phosphate (not containing crystal water), and then they were likewise exposed to laser 
beams. The results were shown In Tabte-1. 

Example 9 

so White testpfeces were obatlned In like manner an In Example 4 except that 60 parts of baste lead sulfite and 
40 parts of phosphoric acid type grass powder (composition: 

SfOs/AJzOa/BzOs/CaO/NasO/PaOs- 8/15/10/7/20/40) were used Instead of 25 parts of basic lead sulfite and 
25 parts of zinc phosphate (not contakilng crystal water), and then they were likewise exposed to laser bearns. 
Tne results were shown In Tabie-1. 

SS 

Example 10 

White testpfeces were obtained In like manner as In Example 4 except thai 60 parts of baste lead sulfite and 
40 parts of asbestos were used instead of 25 parts of basic leas sulfite and 25 parts of zinc phosphate (not 
containing crystal water), and then they were Bcewise exposed to laser beams. The results were shown In 
30 Table-1. 

Example 11 

White tastpfeces were obtained In like manner aa In Example 4 except thai 60 parts of basic lead sulfite and 
40 parts of calcium sfflcate (containing crystal water) were used Instead of 25 parts of basic lead sulfite and 25 
SS parts of zinc phosphate (not containing crystal water), and then they were likewise exposed to laser beams. 
The results were shown In Table-1. 

Example 12 

Blue testpleces were obtained in fike manner as In Example 4 except that 50 parts of basic lead sulfite. 60 
40 parts of socSum mstabor&te (containing crystal water) and 3 parts of Cobalt Blue (C J. Pigment Blue 28) were 
used instead of 25 parts of basic tead sulfite and 25 parts of zinc phosphate (not containing crystal water), and 
then they were Bcewfse exposed to laser beams. The results were shown In Table-1 . Further, the coalings on 
the testpleces were inferior In ftextoOhy 

45 Example 13 

Red testpleces were obtained in like manner as In Example 4 except taht 50 parts of basic lead sulfite. 50 
parts of sodium metaborafe (containing crystal water) and 3 parts of red Iron oxide (CI. Pigment Red 101) 
were used Instead of 25 parte of basic lead sulfite and 25 parts of zinc phosphate (not containing crystal 
water), and then they were Wcewfse exposed to laser beams. The results were shown In Table-1. 

so 

Example 14 

Yeflow testpfeces were obtained In like manner as In Example 4 except that 50 parts of basic lead sulfite. 60 
parts of eocflum metaborate (containing crystal water) and 3 parts of Hansa Yellow (C.I. Pigment Yellow 2) 
.were used Instead of 25 parts of basic lead sulfite and 25 parts of zinc phosphate (not containing crystal 
55 water), and then they were Bcewise exposed to laser beams. The results were shown In TAb(e-1. 

Comparison Example 2 

White testpleces were obtained in I9ce manner as tn Example 4 except that 25 parts of tead oxide and 100 
parts of zinc phosphate (not containing crystal water) were used Instead of 25 parts of basted 
eo parts of zinc phosphate (not containing crystal water), and then they were likewise exposed to laser beams. 
"The results were shown In Tabte-1. 

Comparison Example 3 

Red testpleces were obtained In Ike manner as In Example 4 except that 3 parts of red Iron oxide (CI. 
65 Pigment Red 101) was used Instead of 25 parte of basic lead sulfite and 25 parts of zinc phosphate (not 
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containing crystal water), and then they were likewise exposed to laser beams. The results were shown fti 
Table-1. 

Example 15 

6 

Dbcyfaftaof 100 parts 

polyethylene glycol with 
molecular weight 600 

Photo-Initiator 5 parte 

(aJpha-hydraxyfeobu- 

tyfphenone) 

Basic lead phosphite 68 parte 

15 

TTwcxwrposfttontf saJd recipe was untfo^ 
obtained, ft was coated 70 micrometer thick on a glass plate by means of bar ooater a 
expostog to about 600 moule/cm* of uftravtoiet rays by means of high pressure mercury lamp thereby white 
testpieces were obtained. Then they were exposed to laser beams In Ice manner as In Example 1. The results 
were shown In Table-1. 2D 

Example 16 

White testpieces were obtained tnfike manner as In Example 15 except that 86 parts of basic lead sulfite was 
used Instead of 86 parts of baste lead phosphKe, and then they were (Hcewtse exposed to laser beams, the 
results were shown In Table-1. 25 

Example 17 

White testpieces were obtained in ice manner as In Example 15 except that 86 parts of basic lead sulfate 
was used Instead of 86 parts of basic lead phosphite, and then they were Ifcewlse exposed to laser beams. The 
results were shown In Table-1. 30 

Example 18 

White testpieces were obtained In Dcb manner as in Example 15 except that 86 parts of lead sulfate was used 
instead of 86 parts of basic lead phosphite, and then they were likewise exposed to laser beams. The results 
were shown in Table-1, 36 
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OSgbie-l 





Content 
of in- 
organic 
lead 
(Yiu'uxttkI 
(%) 


Content of inorganic 
boric acid ccopound, 
inorganic phosphoric 

acid rrrrpranvl and 

inorganic silicic 
acid ccapound 
(%) 


Radiation energy of 
carbon dioxide gas 
laser beams 


& wQuj.eygn, 


2 

<k UCTii IJP/Ou 




60.0 


0 


X 




■ 2 


30.0 


30.0 


IS) 




3 


9.7 


9.7 


X 




ocnparison 
Example 1 


0 


42.8 


X 


X 


Exanple 4 


11.1 


44.4 


© 


® 


5 


30.0 


20.0 


® 




6 


30.0 


20.0 


® 


® 


7 


50.0 


16.7 


o 


® 


" 8 


57.1 


14.3 


o 


® 


" ' 9 


30.0 


20.0 


® 


® 


" 10 


30.0 


20.0 


® 


® 




30.0 


20.0 


® 


® 



- to be continued - 
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TahLe-1 (continued) 





Content 
of in- 
organic 

<%) 


Content of inorganic 
banc add axqpoond, 
inorganic phosphoric 
add conpound and 
inorganic silicic 
acid ouigsound 
{%> 


Radiation energy of 
carbon dioxide gas 


2 JcaLe/ca? 


2 

4 Joule/cm 


Exanple 12 


24.6 


24.6 




® 


13 


24.6 


24.6 


<§> 


® 


14 


24.6 


24.6 


<§> 




Comparison 
ExTwplA 2 


0 


37.5 


X 


X 


3 


0 


0 


X 


X 


Ebcaaple 15 


45.0 


0 


X 




16 


45.0 


0 


X 


® 


* 17 


45.0 


0 


X 


' o 


18 


45.0 


0 


X 


o 



8 s Excellent 

: Good 

/\s Ecnewfaat no good 

x: No good (no color formation) 



Example 19 



Dteayiaie of 64*5 parts 

polyethylene glycol with 

molecular weight 600 

Photo-tnffiator 32 parts 

(alpha-hydraxylsobu- 

tyiphenone) 

Basic lead sulphite 32:3 parts 

White testpleces were obtained In Bks manner as In Example 4 except that the composition of said recipe 
was used, and then they were likewise exposed to laser beams. The results were shown In Table-2. 
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Example 20 

White testpfeces obtained In Ifte manner as in Example 19 were exposed to laser beams at 40Qfo output and 
canning speed of 300 mm/second by means of scanning type carton dioxide gas laser (wavelength 10.6 
5 micrometers, output 2QW). The results were shown In Table-2. 

Comparison Exampel 4 

White testpteoes obtained In like manner as fn Example 19 were exposed to hser beams at KAto output and 
scanning speed of 300 mm/second by means of YAQ laser (wavelength 1 .06 micrometers, output 7CW). The 
10 results were shown In Table-2. 

Example 21 



100 parts 

60 parts 
1 part 

1 part 

The composition of said recipe was thoroughly mixed at 140" C In a laboratory blast rnffl thereby a molding 
material was obtained, ft was molded Into 1 mm thick sheets by means of heated press and they were cooled 
26 thereby white testpleces were obtained. Then they were likewise exposed to laser beams. The results were 
shown in Table-2. 

Example 22 



Polyethylene (melt 20 parts 

Index 200 g/10 mln.) 

Basic lead phosphite 60 parts 

Silica type glass powder 10 parts 

(glass composition: 
SIOa/CaO/MgO/ 
Na2O-72/10/3/15) 

Dlspersant (zinc 1 part 

steerate) 

Lubricant (stearic add) 1 part 

The composition of said recipe was mixed likewise as In Example 21 and molded thereby white testpleces 
were obtained, and then they were likewise exposed to laser beams. The results were shown in Table-2. 
45 

Example 23 



60 parts 

20 parts 
0l2 part 



0.2 part 



The composition of said recipe was mixed and molded in Bke manner as in Exampl 21 thereby white 
60 testpleces were obtained, and then they were likewise exposed to laser beams. Th results were shown In 
Table-2. 

Comparison Example 5 

White testpleces were obtained in fike manner as in Example 23 except that the addition of 20 parts of basic 
66 lead sulfite was omitted, and then they were likewise exposed to laser beams. The results were shown in 



16 Po^ethytene (melt 
Index 200 g/10 min.) 
Basic lead phosphite 
Dlspersant (zinc 
stearate) 

20 Lubricant (stearic ackfl 



35 



Polyethylene (melt 
60 index 200 g/10 mln.) 
Basic lead sulfite 
Copper Phthaiocyanine 
Green (CJ. Pigment 
Green 7) 
66 Dlspersant (zinc 
stearate) 
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Tabfe-2. 



!Eahle-2 





of in- 
lead 


Cm\ of inorrranlr* 

boric acid cnqpouncl, 
inorganic phosphoric 
acid conpotrad and 
inorganic silicic 

<%) 


Radiation, energy o£ 
laser beams 


(t) 


2 JooWcm 2 


4 Joule/cm 2 


Example 19 


32.3 


0 


® 




" 20 


32.3 


0 


Carbon diazlda gas laser 
Output x 10W x 0.5 

© 


Oonparisoa 


32.3 


0 


YRG laser 

Output : 70W x 0«1 

A 




YSS laser 

Output : 70W x 0.4 

A 


Eacrimplfi 21 


44.2 


0 




© 


22 


65.2 


10.9 


® 


© 


• 23 


39.5 


0 


® 


<§> 


Ooqparison 
Exanple 5 


0 


0 


X 





© z Bxnellent 

Q- Good 

2\ * flnmpwhfft no good 

x t No good (no color formation) 



Claims 

1. A method for laser-marking which comprises marking the surface of an object comprising a 
non-black Inorganic toad compound and a resin by exposure of said surface to a laser beam having a 
wavelength In the far infrared region. 

2. A method according to claim 1 wherein the laser beam Is produced by a carbon dioxide gas laser. 

3. A method according to claim 1 or 2 In which said object has been obtained by coating a coating 
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composition comprising the lead compound and the resfri on the surface thereof. 

4. A method accorxflng to any one of the preceding claims in which said object Is a shaped article which 
ha3beenobtak>edbyny>ki^anx^ 

5. A method according to any one of the preceding claims In which the lead compound fs bask; lead 
phosphite and/or basic lead sutffte. 

6. A method according to any one of the preceding claims wherein the surface of the object also 
comprises at least one compound selected from friorganlc bortc acid compounds, Inorganic phosphoric 
add compounds and inorganic sflfete acid compounds. 

7. A method aocortflng to ciatm 6 In which the Inorganic boric add compound Is zinc borate, calcium 
borate, sodfcm metaborote or boric add type glass, the inorganic phosphoric acid compound is lead 
phosphite, 2htc phosphate, dfmagnesium phosphate, trlmagnesium phosphate, dlcelcftm phosphate, 
ammonium phosphate or phosphoric acid type glass, or the faorgante silicic acid compound Is kaofln, 
ciay, mica, asbestos, caicfum s&cafe, silica or silica type glass. 

a. A method according to claim 6 or 7 in which said object has been obtained by coaling a coating 
composition comprising at least one compound selected from borganJo boric acid compounds, Inorganic 
phosphoric acid compounds and inorganic silicic arid compounds, the lead compound and the resin on 
the surface thereof. 

9. A method according to claim 6 or 7 In whfeh said object Is a shaped article which has been obtained 
by mokfing a rookfing material comprising at least one compound selected from Inorganic boric acid 
compounds, Inorganic phosphoric acid compounds and Inorganic sfficic acid compounds, the lead 
compound and the resin. 

10. A composition which comprises a basic lead phosphite and/or basic lead sulfite and a rash. 

11- A composition which comprises a non-black Inorganic lead compound, a resin and at least one 
compound selected from inorganic boric acid compounds, inorganic phosphoric acfcJ compounds and 
Inorganic silicic acid compounds. 

12. A composition according to claim 10 In which the compound selected from Inorganic boric acid 
compounds, inorganic phosphoric acid compounds and Inorganic silicic add compounds is as defined In 
claim 7. 

13. A composition according to claim 11 or 12 In which the lead compound is basic lead phosphite 
and/or basic lead sulfite. 

14. A composition according to any one of claims 10 to 13 which Is In the form of a coating composition 
or a molding material. 



12 



